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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 8
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ANTI C-MET HUMANIZED ANTIBODY AND
USES THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cation No. 10-2011-0101291, filed on Oct. 5, 2011, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein in its entirety by reference.

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ELECTRONICALLY

Incorporated by reference in its entirety herein is a com-
puter-readable nucleotide/amino acid sequence listing sub-
mitted concurrently herewith and identified as follows: One
44982 Byte ASCII (Text) file named
“Replacement710047_ST25.txt,” created on Nov. 2, 2012.

BACKGROUND

c-Met is a receptor for hepatocyte growth factor (HGF).
HGF is a cytokine that binds the extracellular region of the
c-Met receptor tyrosine kinase to induce mitogenesis, move-
ment, morphogenesis, and angiogenesis in various normal
cells and tumor cells. c-Met is a representative receptor
tyrosine kinase existing on the surface of cells, is itself a
proto-oncogene, and is sometimes involved in various
mechanisms related to cancer, such as cancer development,
metastasis, migration, invasion, and angiogenesis, indepen-
dent from a ligand (e.g., HGF). Thus, c-Met recently has been
emerging as a new target for anti-cancer therapy.

In particular, c-Met is known to be involved in induction of
resistance to commonly used anti-cancer drugs and, thus, is
regarded as important with respect to personalized treat-
ments. Representative anti-cancer therapeutic drugs targeting
epidermal growth factor receptor (EGFR) (also known as
ERBB1), such as ERBITUX™ (cetuximab) and
TARCEVA™ (erlotinib), work by blocking the transduction
of signals related to a cancer development mechanism. In
addition, HERCEPTIN™ (trastuzumab), which is well
known as a breast cancer therapeutic drug, targets ERBB2
(HER2) and works by blocking the transduction of signals
necessary for cell proliferation.

Recent reports indicate that some patients are resistant to
the drugs described above due to the overexpression of c-Met
protein, wherein transduction of other signals that induce cell
proliferation is activated. Thus, to many drug companies,
c-Met has emerged as a target molecule for anti-cancer drugs.

The related art discloses antibody therapeutic drugs that
inhibit the function of c-Met. However, in this related art, the
antibody induces dimerization of c-Met molecules, thereby
causing cancer.

In another related art, which discloses an antibody thera-
peutic drug inhibiting the function of c-Met, the antibody is
capable of inhibiting the binding of c-Met to HGF c-Met,
which is a c-Met ligand, but the binding of the antibody to
c-Met induces the dimerization of c-Met, independent from
the ligand. As a result, the antibody acts as an agonist that
induces the transduction of cancer-causing signals.

Another related art discloses, to prevent the dimerization of
c-Met, a one-armed antagonistic antibody of c-Met, which is
prepared by modifying an agonist, and a two-armed antibody
using a genetic recombinant method. Product development in
clinical trials is currently in the pipeline. However, even in
this related art, the antibody works only when the treatment is
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performed together with chemical therapy. When the anti-
body is independently treated, anti-cancer therapeutic effects
are proven to be low.

Therefore, there is still a need to develop a new pharma-
ceutical composition for preventing and treating cancer that
inhibits the function of c-Met.

SUMMARY

The invention provides an antibody comprising the amino
acid sequences of SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID
NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, and SEQ ID NO:
37, which correspond to the complementarity determining
regions of the heavy and light chains, respectively, of an anti
c-Met antibody. The invention also provides compositions
comprising the antibody.

The invention provides a heavy chain variable region of an
anti c-Met humanized antibody comprising SEQ ID NO: 1 or
SEQ ID NO: 3.

The invention also provides a light chain variable region of
an anti c-Met humanized antibody comprising SEQ ID NO: 2
or SEQ ID NO: 4.

The invention further provides a method for preventing or
treating cancer comprising administering the inventive com-
positions to a subject, thereby preventing or treating cancer in
a subject.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a graph illustrating the ability of the chimeric
antibody chAbF46 and 3 types of humanized antibodies
(huAbF46-H1, huAbF46-H2, and huAbF46-H4) to bind to
c-Met protein. The optical density (OD) at 450 nM is on the
y-axis and particular antibodies on the x-axis, wherein x1/5,
x1/25 refer to dilution (5x dilution and 25x dilution, respec-
tively).

FIG. 2 is a graph illustrating the percentage of 5-bromo-
2'-deoxyuridine (BrdU) incorporated into cellular DNA of
NCI-H441 cells (y-axis) following in vitro administration of
the inventive antibodies at particular concentrations (g/ml)
(x-axis).

FIG. 3 is a graph illustrating the percentage of 5-bromo-
2'-deoxyuridine (BrdU) incorporated into cellular DNA of
NCI-H441 cells (y-axis) following in vitro administration of
the inventive antibodies at particular concentrations (g/ml)
(x-axis).

FIG. 4 is a graph illustrating the percentage of Akt phos-
phorylation (y-axis) in Caki-1 cells following in vitro admin-
istration of the inventive antibodies (x-axis).

FIG. 5 is a graph illustrating the percent growth rate
(y-axis) of MKN45 gastric cancer cells expressing c-Met
following in vitro administration of the inventive antibodies
at particular concentrations (ug/ml) (x-axis).

FIG. 6 is a graph illustrating the tumor volume (mm>)
(y-axis) on days post tumor inoculation (x-axis) in a gastric
cancer mouse xenograft model, wherein the mice were
administered the inventive antibodies.

FIG. 7 is a graph illustrating the percentage of 5-bromo-
2'-deoxyuridine (BrdU) incorporated into cellular DNA of
NCI-H441 cells (y-axis) following in vitro administration of
the inventive antibodies at particular concentrations (g/ml)
(x-axis).
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FIG. 8 is a graph illustrating the percentage of Akt phos-
phorylation (y-axis) in Caki-1 cells following in vitro admin-
istration of the inventive antibodies (x-axis).

FIG. 9 is a graph illustrating the percent growth rate
(y-axis) of MKN45 gastric cancer cells expressing c-Met
following in vitro administration of the inventive antibodies
at particular concentrations (ug/ml) (x-axis).

DETAILED DESCRIPTION

Reference will now be made in detail to embodiments,
examples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to like elements
throughout. In this regard, the present embodiments may have
different forms and should not be construed as being limited
to the descriptions set forth herein. Accordingly, the embodi-
ments are merely described below, by referring to the figures,
to explain aspects of the present description. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed items.

The invention provides an antibody comprising the amino
acid sequences of SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID
NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, and SEQ ID NO:
37, which correspond to the complementarity determining
regions of the heavy and light chains, respectively, of an anti
c-Met antibody. Preferably, the antibody is an anti-cMet
humanized antibody.

According to an aspect of the present invention, the anti
c-Met humanized antibody comprises a heavy chain variable
region comprising SEQ ID NO: 1 and a light chain variable
region comprising SEQ ID NO: 2.

According to another aspect of the present invention, the
anti c-Met humanized antibody comprises a heavy chain vari-
able region comprising SEQ ID NO: 3 and a light chain
variable region comprising SEQ ID NO 4.

The term “c-Met” or “c-Met protein” refers to a receptor
tyrosine kinase that binds to hepatocyte growth factor (HGF).
The c-Met protein is a polypeptide encoded by the nucleotide
sequence identified as GenBank Accession Number
NM_ 000245 or corresponding to the amino acid sequence
ofGenBank Accession Number NM__000236 and/or extra-
cellular regions thereof. The receptor tyrosine kinase c-Met
participates in various mechanisms, such as cancer develop-
ment, metastasis, migration, invasion, and angiogenesis.

The c-Met can be any suitable c-Met, such as a mammalian
C-Met (e.g., a human, monkey, mouse, or a rat c-Met).

Animal-derived antibodies produced by immunizing non-
immune animals with a desired antigen generally invoke
immunogenicity when injected to humans for the purpose of
medical treatment, so chimeric antibodies have been devel-
oped to inhibit such immunogenicity. Chimeric antibodies
are prepared by replacing constant regions of animal-derived
antibodies causing an anti-isotype response with constant
regions of human antibodies using genetic engineering. Chi-
meric antibodies are considerably improved in an anti-iso-
type response compared to animal-derived antibodies, but
animal-derived amino acids are still present in variable
regions, so chimeric antibodies can have side effects with
respect to a potential anti-idiotypic response. Humanized
antibodies are developed to reduce such side effects. Human-
ized antibodies are produced by transplanting complementa-
rity determining regions (CDRs) in variable regions of chi-
meric antibodies to a human antibody framework. CDRs
serve an important role in antigen binding.

The most important thing in CDR grafting to produce
humanized antibodies is choosing the most optimized human
antibodies for accepting the CDRs of animal-derived antibod-
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ies, and thus use of an antibody database, analysis of a crystal
structure, and technology for molecule modeling are used.
However, even when the CDRs of animal-derived antibodies
are grafted to the most optimized human antibody frame-
work, amino acids positioned in a framework of the animal-
derived antibodies affecting antigen binding are present.
Therefore, in many cases, an antigen binding force is not
maintained, and thus application of additional antibody engi-
neering technology for recovering the antigen binding force is
necessary.

In another aspect, the invention provides a heavy chain
variable region comprising the amino acid sequence of SEQ
ID NO: 1 or SEQ ID NO: 3. Additionally, the invention
provides a light chain variable region comprising the amino
acid sequence of SEQ ID NO: 2 or SEQ ID NO: 4.

According to an embodiment, the antibodies may be mono-
clonal antibodies.

A complete antibody includes two full-length light chains
and two full-length heavy chains, where each light chain is
linked to the heavy chain by disulfide bonds. The antibody has
a heavy chain constant region and a light chain constant
region. The heavy chain constant region is of a gamma (y), mu
(n), alpha (), delta (d), or epsilon (€) type, which can be
further categorized as gamma 1 (y1), gamma 2 (y2), gamma 3
(y3), gamma 4 (y4), alpha 1 (al), or alpha 2 (a2). The light
chain constant region is of either a kappa (k) or lambda (1)
type.

The term “heavy chain” refers to full-length heavy chain
and fragments thereof comprising a variable region (V) that
includes the CDRs (the presence of which are necessary for
antigen binding), three constant region domains (C;, Cyps,
and C,3), and a hinge.

The term “light chain” refers to a full-length light chain and
fragments thereof comprising a variable region (V) that
includes the CDRs (the presence of which are necessary for
antigen binding) and a constant region (C;).

The term “CDRs” as used herein refers to the amino acid
residues of an antibody variable domain, the presence of
which is necessary for antigen binding. Specifically, they
reside in hypervariable regions of a heavy chain and a light
chain of immunoglobulin. Each variable domain typically has
three CDRs identified as CDR1 (CDRH1 & CDRL1), CDR2
(CDRH2 & CDRL2), and CDR3 (CDRH3 & CDRL3). The
CDRs provide contact residues that play a major role in the
binding of antibodies to antigens or epitopes.

The term “specifically binding” or “specifically recog-
nized” is well known to one of ordinary skill in the art, and
indicates that an antibody and an antigen specifically interact
with each other to lead to an immunological activity.

According to an embodiment of the present invention, the
antibody can be an antigen binding fragment selected from
the group consisting of scFv, (scFv),, Fab, Fab' and F(ab'),.

The term “antigen binding fragment(s)” as used herein
refers to fragments comprising portions of an intact antibody
with antigen binding regions. For example, the antigen bind-
ing fragment can be a scFv, (scFv),, Fab, Fab', or F(ab'),, but
is not limited thereto. The Fab fragment contains a variable
and constant domain of the light chain and a variable domain
and the first constant domain (Cg;,) of the heavy chain. The
Fab fragment possesses one antigen binding site. The Fab'
fragment is different from the Fab fragment in that Fab' has a
hinge region with at least one cysteine residue at the C-ter-
minal of C,. The F(ab'), fragment comprises a pair of Fab
fragments, which are generally covalently linked through a
disulfide bond near their carboxy termini by hinge cysteine
residues between them. The Fv fragment is an antibody frag-
ment which contains a complete antigen recognition and
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binding site. This region consists of a dimer of one heavy and
one light chain variable domain in tight association, and a
recombinant technique for producing the Fv fragment is well-
known in the art. The Fv fragment has a structure in which the
heavy chain and the light chain variable regions are linked by
anon-covalent bond. A single-chain Fv (scFv) fragment gen-
erally has a dimer structure in which the heavy chain and the
light chain variable regions are covalently bound via a peptide
linker, whereas a disulfide-linked (scFv), fragment has a
structure in which two scFv fragments are directly linked to
each other at the C-termini through a peptide linker. The
antigen binding fragment can be obtained by any suitable
manner, such as by using protease (e.g., papain to obtain Fab
fragments and pepsin to obtain F(ab'), fragments). The anti-
gen binding fragment can be prepared by any suitable tech-
niques, such as a genetic recombinant technique.

According to an embodiment of the present invention, the
antibody includes a hinge region with modified amino acid
sequences, wherein one or more (e.g.,2,3,4,5,6,7, 8,9, 10,
or more) amino acids has been deleted, inserted, or substi-
tuted. For example, the antibody can include a hinge region
comprising SEQ ID NO: 5 or SEQ ID NO: 6.

The term “hinge region” refers to a region included in a
heavy chain of an antibody, which is present between the C,;,
and C,,, regions. The hinge region provides flexibility to the
antigen binding site in the antibody.

When an animal-derived antibody goes through a chimer-
ization process, an animal-derived IgG1 hinge is replaced
with a human IgG1 hinge, but a length of the animal-derived
IgG1 hinge is shorter than the human IgG1 hinge, and disul-
fide bonds between two heavy chains are reduced from 3 to 2.
Thus, rigidity of the hinges may have different effects. There-
fore, modification of a hinge region can increase an antigen
binding efficiency of a humanized antibody. Methods to
delete, insert, or substitute an amino acid (e.g., for the purpose
of modifying amino acid sequences of the hinge region) are
well known in the art.

According to another embodiment, the invention provides
a heavy chain variable region of an anti c-Met humanized
antibody comprising SEQ ID NO: 1 or SEQ ID NO: 3.

In an alternative embodiment, the invention provides a
light chain variable region of an anti c-Met humanized anti-
body comprising SEQ ID NO: 2 or SEQ ID NO: 4.

The invention also provides compositions (e.g., pharma-
ceutical compositions) comprising the inventive antibodies
and a pharmaceutically acceptable carrier, diluent, or excipi-
ent. The pharmaceutically acceptable carriers included in the
composition can include commonly used lactose, dextrose,
sucrose, sorbitol, mannitol, starch, gum acacia, calcium phos-
phate, alginates, gelatin, calcium silicate, micro-crystalline
cellulose, polyvinylpyrrolidone, cellulose, water, syrup,
methyl cellulose, methylhydroxy benzoate, propylhydroxy
benzoate, talc, magnesium stearate, and mineral oil, but is not
limited thereto. The pharmaceutical composition can further
include a lubricant, a wetting agent, a sweetener, a flavor
enhancer, an emulsifying agent, a suspension agent, and a
preservative.

The compositions can be used for any suitable purpose
including, but not limited to, for preventing or treating cancer
and/or angiogenesis-related diseases. The cancer to be treated
or prevented can any suitable cancer including, but not lim-
ited to, squamous cell carcinoma, small-cell lung cancer,
non-small-cell lung cancer, adenocarcinoma of the lung,
squamous cell carcinoma of the lung, peritoneal carcinoma,
skin cancer, melanoma in the skin or eyeball, rectal cancer,
cancer near the anus, esophagus cancer, small intestinal
tumor, endocrine gland cancer, parathyroid cancer, adrenal
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cancer, soft-tissue sarcoma, urethral cancer, chronic or acute
leukemia, lymphocytic lymphoma, hepatoma, gastrointesti-
nal cancer, pancreatic cancer, glioblastoma, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, hepatocellular
adenoma, breast cancer, colon cancer, large intestine cancer,
endometrial carcinoma or uterine carcinoma, salivary gland
tumor, kidney cancer, prostate cancer, vulvar cancer, thyroid
cancer, and head and neck cancers. Therefore, the invention
also provides a method of treating or preventing cancer and/or
other angiogenesis-related diseases comprising administer-
ing the inventive antibodies or compositions (e.g., pharma-
ceutical compositions) to a patient (e.g., a mammal, such as a
mouse, rat, guinea pig, rabbit, cat, dog, pig, cow, horse, pri-
mate, or human).

The inventive antibodies and compositions can be admin-
istered by any suitable method (e.g., orally or parenterally).
Parenteral administration includes intravenous injection, sub-
cutaneous injection, muscular injection, intraperitoneal
injection, endothelial administration, local administration,
intranasal administration, intrapulmonary administration,
and rectal administration. Since oral administration can lead
to digestions of protein or peptide, preferably, an active ingre-
dient can be coated or formulated in the composition (e.g.,
pharmaceutical composition) to prevent digestion. In addi-
tion, the composition (e.g., pharmaceutical composition can
be equipped with a moiety that allows targeting of specific
cells upon administration.

Angiogenesis-related disease results when new blood ves-
sels either grow excessively or insufficiently. In the context of
the invention, angiogenesis-related disease refers to excess
growth of new blood vessels, such as in cancer, diabetic
blindness, age-related macular degeneration, rheumatoid
arthritis, and psoriasis.

A suitable dosage of the inventive antibodies and compo-
sitions (e.g., pharmaceutical compositions) depends on many
factors, such as formulation methods, administration meth-
ods, ages of patients, body weight, gender, pathologic condi-
tions, diets, administration time, administration route, excre-
tion speed, and reaction sensitivity. The desirable dose of the
pharmaceutical composition may be in the range of about
0.001 to 100 mg/kg (e.g., about 0.005 mg/kg, about 0.01
mg/kg, about 0.05 mg/kg, about 0.1 mg/kg, about 0.5 mg/kg,
about 1 mg/kg, about 5 mg/kg, about 10 mg/kg, or about 50
mg/kg) for an adult. The term “pharmaceutically effective
amount” used herein refers to a sufficient amount used in
preventing or treating cancer and/or angiogenesis-related dis-
eases.

The inventive antibodies and compositions can be formu-
lated (e.g., with a pharmaceutically acceptable carrier and/or
an additive) into a unit or a multiple dosage form by a well-
known method in the art. In this regard, the formulation can be
a solution in oil or an aqueous medium, a suspension, a syrup,
an emulsifying solution, an extract, powder, granules, a tab-
let, or a capsule, and may further include a dispersing or a
stabilizing agent. In addition, the inventive antibodies and
compositions can be administered as an individual drug, or
together with other drugs, and can be administered sequen-
tially or simultaneously with pre-existing drugs.

The inventive antibodies and compositions also can be
formulated as an immunoliposome. The liposome containing
the antibody can be prepared using a well-known method in
the art. For example, the immunoliposome is a lipid compo-
sition including phosphatidylcholine, cholesterol, and poly-
ethyleneglycol-derived phosphatidylethanolamine, and can
be prepared by a reverse phase evaporation method. For
example, Fab' fragments can be adhered to the liposome
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through thiol-disulfide exchange. A chemical drug, such as
doxorubicin, also can be included in the liposome.

According to an embodiment of the present invention, the
antibody can act as an antagonist against the c-Met protein.

The term “antagonist” as used herein includes all mol-
ecules that partially or entirely block, inhibit, and/or neutral-
ize at least one biological activity of its target (i.e., c-Met). For
example, the term “antagonist antibody” refers to an antibody
that inhibits or decreases the biological activity of an antigen
to which the antibody binds (e.g., c-Met). An antagonist can
decrease receptor phosphorylation due to binding receptors to
ligands or incapacitate or destroy cells that are activated by
the ligands. Also, an antagonist can completely block inter-
action between a receptor and a ligand or decrease the inter-
action due to tertiary structure change or down regulation of
the receptor.

One or more embodiments of the present invention will
now be described in further detail with reference to the fol-
lowing Examples. However, these examples are for the illus-
trative purposes only and are not intended to limit the scope of
the invention.

EXAMPLE 1

This example demonstrates the preparation of a mouse
antibody (AbF46) against c-Met.

(1) Immunization of Mice.

To obtain immunized mice for developing hybridoma cell
lines, 100 pg of human c-Met/Fc fusion protein (R&D Sys-
tems, Minneapolis, Minn., USA) and a complete Freund’s
adjuvant were mixed. The mixture was administered via an
intraperitoneal injection to each of five 4- to 6-week-old
BALB/c mice (Japan SLC, Inc., Hamamatsu, Japan).

Two weeks later, the antigen (half the previously injected
amount) was mixed with an incomplete Freund’s adjuvant
using the same method as described above. This mixture was
administered to each mouse via an intraperitoneal injection.

One week later, final boosting was performed with 50 pug of
c-Met/Fc fusion protein and complete Freund’s adjuvant.
Blood was collected from the tail of each mouse after three
days to obtain serum. Then, serum was diluted at Y1000 with
PBS, and an enzyme-linked immunosorbent assay (ELISA)
was performed to analyze whether the titer of the antibody
recognizing c-Met increased as compared to ELISA before
boosting. Afterwards, mice in which a sufficient amount of
the antibody was obtained were selected, and a cell fusion
process was performed on the selected mice.

(2) Cell Fusion and Preparation of the Hybridoma Cells.

Three days before a cell fusion experiment, a mixture of
PBS and 50 pg of human c-Met/Fc fusion protein was admin-
istered via an intraperitoneal injection to each mouse. Each
immunized mouse was anesthetized, and its spleen located on
the left side of the body was then extracted and ground with a
mesh to isolate cells, which were mixed with a culture
medium (DMEM) to prepare a spleen cell suspension. The
suspension was centrifuged to collect a cell layer. The
obtained 1x10® spleen cells were mixed with 1x10® myeloma
cells (Sp2/0), and the mixture was centrifuged to precipitate
the cells. The precipitate was slowly dispersed, treated with 1
ml of 45% polyethylene glycol (PEG) in DMEM, and main-
tained at 37° C. for one minute before adding 1 ml of DMEM.
After introducing additional 10 ml of DMEM for 1 minute,
the resulting suspension was maintained in a water bath at 37°
C. for 5 minutes. The total amount thereof was made to reach
50 ml by addition of DMEM, and the resulting suspension
was centrifuged. The resulting cell precipitate was re-sus-
pended in an isolation medium (HAT medium) at a concen-
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tration of 1-2x10° cells/ml. Then, the resultant suspension
was distributed to a 96-well plate (0.1 ml per well), which was
placed in a carbon dioxide incubator at 37° C. to prepare the
hybridoma cells.

(3) Selection of the Hybridoma Cells that Produce Mono-
clonal Antibodies Against the c-Met Protein.

To select the hybridoma cells that specifically bind to
c-Met from the hybridoma cells prepared in (2), ELISA was
performed to screen for the cells that produced antibodies
active against human c-Met/Fc fusion protein and human Fc
protein.

50 ul (2 pg/ml) of human c-Met/Fc fusion protein was
coated on each well of a microtiter plate, and unreacted anti-
gens were removed by washing. To exclude antibodies bind-
ing to Fc, but not to c-Met, the human Fc protein was coated
on each well of a different microtiter plate using the same
method as above. Next, 50 ul of a hybridoma cell suspension
was added to each well of the microtiter plates to react for 1
hour. Then, the microwell plates were washed with a phos-
phate buffer-tween 20 (TBST) solution. Goat anti-mouse
IgG-horseradish peroxidase (IgG-HRP) was added thereto,
and a reaction was allowed to occur at room temperature for
1 hour, and washing was performed with the TBST solution to
remove unreacted antibodies.

Subsequently, substrate solution (OPD) of peroxidase was
added to each well, and the reaction degree was evaluated by
measuring the absorption at 450 nm using an ELISA reader.
Through this method, hybridoma cell lines that produce anti-
bodies highly specific to the human c-Met protein and not to
the human Fc protein were repeatedly selected. A limiting
dilution was performed on the obtained hybridoma cell lines
to obtain a single clone of hybridoma cell lines producing
monoclonal antibodies. The selected hybridoma cell line pro-
ducing the monoclonal antibody was registered in the Korean
Cell Line Bank with accession number KCLRF-BP-00220 on
Oct. 9, 2009.

(4) Production and Purification of the Monoclonal Anti-
body.

The hybridoma cells obtained in (3) above were cultured in
a serum-free medium to produce and purify the monoclonal
antibodies.

First, the hybridoma cells cultured in 50 ml of culture
medium (DMEM) with 10% FBS were centrifuged to obtain
a cell precipitate, which was washed with 20 m1 of PBS more
than twice to remove the FBS. Then, 50 ml of DMEM was
introduced to re-suspend the cell precipitate, and the resulting
suspension was incubated in a carbon dioxide incubator at
37° C. for 3 days. After centrifugation to remove antibody-
producing cells, cell culture including antibodies was isolated
and stored at 4° C., or used directly. Antibodies were purified
from 50 to 300 ml of the culture using a AKTA purification
device (GE Healthcare Life Sciences, Piscataway, N.J., USA)
equipped with an affinity column (protein G agarose column;
Phizer, New York, N.Y., USA), and the purified antibodies
were stored by replacing the supernatant with PBS using a
filter for protein aggregation (Amicon-Millipore, Billerica,
Mass., USA).

EXAMPLE 2

This example demonstrates the preparation of a chimeric
antibody (chAbF46) against c-Met.

Generally, when a mouse antibody is injected into a human
for medical purposes, immunogenicity often can occur. Thus,
to reduce such a response, a chimeric antibody (chAbF46), in
which a constant region (except variable regions involved in
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binding of antigens) is substituted with sequences of a human
1gG1 antibody, was prepared from the mouse antibody AbF46
prepared in Example 1.

Polynucleotides were synthesized to have a structure of
each designed with EcoRI-signal sequence-VH-Nhel-CH-
TGA-Xhol (SEQ ID NO: 7) as a sequence corresponding to a
heavy chain and EcoRI-signal sequence-VL-BsiWI-CL-
TGA-Xhol (SEQ ID NO: 8) as a sequence corresponding to a
light chain. Then, vectors for expression of a chimeric anti-
body were constructed by cloning a DNA fragment (SEQ ID
NO: 7) having the sequence corresponding to a heavy chain
into pOptiVEC™-TOPO TA Cloning Kit included in Opti-
CHO™ Antibody Express Kit (Invitrogen, Grand Island,
N.Y., USA; Cat. no. 12762-019) and a DNA fragment (SEQ
ID NO: 8) having the sequence corresponding to a light chain
into pcDNA™3.3-TOPO TA Cloning Kit (Invitrogen; Cat.
no. 8300-01) by using a restriction enzyme, EcoRI (New
England Biolabs, Ipswich, Mass., USA; Cat. No. R0101S)
and Xhol (New England Biolabs; Cat. No. R0146S), respec-
tively.

The constructed vectors were amplified using a Qiagen
Maxiprep kit (Qiagen, Valencia, Calif.,, USA: Cat. no.
12662), and vectors including the heavy chain and vectors
including the light chain were added to 293T cells (2.5x107)
at a ratio of about 4:1 (about 80 pug:20 pg) with 360 ul of 2 M
CaCl, and were transfected. Next, the mixture was cultured in
a DMEM medium added with 10% FBS at 37° C. under 5%
CO, conditions for 5 hours, and then cultured in a DMEM
medium without FBS at 37° C. under 5% CO, conditions for
48 hours.

Each 100 ml of supernatant was obtained by centrifuging
the cultured cells and was purified using AKTA Prime (GE
Healthcare Life Sciences). Protein A column (GE Healthcare
Life Sciences, Cat. no. 17-0405-03) was placed in AKTA
Prime, and the cultured solution was made to flow at a flow
rate of 5 ml/min and was eluted with IgG elution buffer
(Thermo Scientific, Hudson, N.H., USA, Cat. no. 21004).
The bufter was replaced with a PBS buffer, and thus a final
chimeric antibody (hereinafter, chAbF46) was purified.

EXAMPLE 3

This examples demostrates the preparation of a humanized
antibody (huAbF46) from a chimeric antibody.

(1) Heavy Chain Humanization.

For 2 types of designs of H1-heavy and H3-heavy, a human
germline gene which is most homologous to a VH gene of a
mouse antibody AbF46 was first analyzed using Ig Blast
(National Center for Biotechnology Information, National
Institutes of Health, U.S. National Library of Medicine,
Bethesda Md.). As a result, VH3-71 having 83% identity at
the amino acid level to a VH gene of mouse antibody AbF46
was confirmed. CDR-H1, CDR-H2, and CDR-H3 of the
mouse antibody AbF46 were numbered using Kabat number-
ing and designed so that a CDR portion of the mouse antibody
AbF46 was introduced in a framework of VH3-71. Amino
acids of No. 30 (S—T), No. 48 (V—L), No. 73 (D—N), and
No. 78 (T—L) were back-mutated to an amino acid sequence
of'an original mouse AbF46 antibody. Then, in the H1-heavy,
the amino acids of No. 83 (R—K) and No. 84 (A—T) were
additionally mutated, thereby completing construction of
H1-heavy (SEQ ID NO: 9) and H3-heavy (SEQ ID NO: 10).

For a design of H4-heavy (SEQ ID NO: 11), a framework
sequence of a human antibody was obtained, and VH3 sub-
type known as having a sequence similar to a mouse frame-
work sequence of AbF46 antibody and conventionally known
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10
as being most stable was used to introduce CDR-H1, CDR-
H2, and CDR-H3 of mouse antibody AbF46 defined as Kabat
numbering.

(2) Light Chain Humanization.

For 2 types of designs of H1-light (SEQ ID NO: 12) and
H2-light (SEQ ID NO: 13), a human germline gene which is
most homologous to a VL gene of a mouse antibody AbF46
was analyzed using Ig Blast (National Center for Biotechnol-
ogy Information, National Institutes of Health, U.S. National
Library of Medicine, Bethesda Md.) As a result, VK4-1 hav-
ing a 75% identity at the amino acid level to a VL gene of
mouse antibody AbF46 was confirmed. CDR-L.1, CDR-L.2,
and CDR-L3 of the mouse antibody AbF46 were numbered
using Kabat numbering and designed so that the CDR portion
of'the mouse antibody AbF46 was introduced in a framework
of VK4-1. In the H1-light, 3 amino acids of No. 36 (Y—H),
No. 46 (L—+M), and No. 49 (Y—I) were back-mutated, and,
in the H2-light, only one amino acid of No. 49 (Y—I) was
back-mutated.

For a design of H3-light (SEQ ID NO: 14), a human ger-
mline gene which is most homologous to a VL gene of a
mouse antibody AbF46 was analyzed using Ig Blast (National
Center for Biotechnology Information, National Institutes of
Health, U.S. National Library of Medicine, Bethesda Md.).
As a result, VK2-40 and VK4-1 mentioned above were cho-
sen. Mouse antibodies AbF46 VL and VK2-40 having 61%
identity at an amino acid level to aVL gene of mouse antibody
AbF46 were confirmed. CDR-L1, CDR-L2, and CDR-L3 of
the mouse antibody AbF46 were numbered using Kabat num-
bering and designed so that the CDR portion of the mouse
antibody AbF46 was introduced in a framework of VK4-1.
H3-light back-mutated 3 amino acids of No. 36 (Y—H), No.
46 (L—=M), and No. 49 (Y—=1).

For a design of H4-light (SEQ ID NO: 15), a framework
sequence of a human antibody was obtained, and Vk1 subtype
conventionally known as being most stable was used to intro-
duce CDR-L1, CDR-L2, and CDR-L3 of mouse antibody
AbF46 numbered using Kabat numbering. In the H4-light, 3
amino acids of No. 36 (Y—=H), No. 46 (L—+M), and No. 49
(Y—I) were additionally back-mutated.

Then, vectors for expression of the humanized antibody
were constructed by cloning DNA fragments (H1-heavy;
SEQ ID NO: 16, H3-heavy; SEQ ID NO: 17, and H4-heavy;
SEQ ID NO: 18) having the sequence corresponding to a
heavy chain into pOptiVEC™-TOPO TA Cloning Kit
included in OptiCHO™ Antibody Express Kit (Invitrogen;
Cat. no. 12762-019) and DNA fragments (H1-light; SEQ ID
NO: 19, H2-light; SEQ ID NO: 20, H3-light; SEQ ID NO: 21,
and H4-light; SEQ ID NO: 22) having the sequence corre-
sponding to a light chain into pcDNA™3.3-TOPO TA Clon-
ing Kit (Invitrogen; Cat. no. 8300-01) by using a restriction
enzyme, EcoRI (New England Biolabs; Cat. no. R0101S) and
Xhol (New England Biolabs; Cat. no. R0O146S), respectively.

The constructed vectors were amplified using Qiagen
Maxiprep kit (Qiagen; Cat. no. 12662). Vectors including the
heavy chain and vectors including the light chain were added
to 293T cells (2.5x107) at a ratio of about 4:1 (about 80 ug:20
ng) with 360 pl of 2 M CaCl, and were transfected. Next, the
mixture was cultured in a DMEM medium added with 10%
FBS at 37° C.under 5% CO, conditions for 5 hours, and then
cultured in a DMEM medium without FBS at 37° C. under
5% CO, conditions for 48 hours.

Each 100 ml of supernatants was obtained by centrifuging
the cultured cells and was purified using AKTA Prime (GE
Healthcare Life Sciences). Protein A column (GE Healthcare
Life Sciences; Cat. no. 17-0405-03) was placed in AKTA
Prime, and the cultured solution was made to flow at a flow
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rate of 5 ml/min and was eluted with IgG elution buffer
(Thermo Scientific; Cat. no. 21004). The buffer was
exchanged with a PBS buffer, and thus a final humanized
antibody (hereinafter, huAbF46) was purified.

EXAMPLE 4

This example demonstrates the preparation of a chimeric
antibody and humanized antibody with a modified hinge
region.

A hinge of human IgG1 had an amino acid sequence of
EPKSCDKTHTCPPCP (SEQ ID NO: 23). The hinge was
replaced with either (a) a U7-HC6 hinge having an amino acid
sequence of SEQ ID NO: 5, (b) a U3-HC9 hinge having an
amino acid sequence of SEQ ID NO: 24, (c) a U6-HC8 hinge
having an amino acid sequence of SEQ ID NO: 25, (d) a
U6-HC7 hinge having an amino acid sequence of SEQ ID
NO: 6, and (e) a U8-HCS hinge having an amino acid
sequence of SEQ ID NO: 26. For the replacement, polynucle-
otides (SEQ ID NO: 27 through SEQ ID NO: 31, respec-
tively) for each hinge sequence were synthesized (Bioneer,
Inc., Alameda, Calif., USA). The synthesized polynucle-
otides were cloned into a vector comprising the heavy chain
region of chAbF46 antibody or huAbF46 antibody prepared
in Examples 2 or 3 by using restriction enzymes, Kasl (New
England Biolabs; Cat. no. R05448S) and BsrGI (New England
Biolabs; Cat. no. R0575S).

Vectors comprising a heavy chain region having a modified
hinge region and vectors comprising a light chain region of
chAbF46 or huAbF46 were each amplified using Qiagen
Maxiprep kit (Qiagen; Cat. no. 12662), and the vectors com-
prising the heavy chain and vectors comprising the light chain
were added to 293T cells (2.5x107) at a ratio of about 4:1
(about 80 pg: 20 pg) with 360 pl of 2 M CaCl, and were
transfected. Next, the mixture was cultured in a DMEM
medium added with 10% FBS at 37° C. under 5% CO, con-
ditions for 5 hours, and then cultured in a DMEM medium
without FBS at 37° C. under 5% CO, conditions for 48 hours.

Each 100 ml of supernatants was obtained by centrifuging
the cultured cells and was purified using AKTA Prime (GE
Heathcare Life Sciences). Protein A column (GE Heathcare
Life Sciences; Cat. no. 17-0405-03) was placed in AKTA
Prime, and the cultured solution was made to flow at a flow
rate of 5 ml/min and was eluted with IgG elution buffer
(Thermo Scientific; Cat. no. 21004). The buffer was
exchanged with a PBS buffer, and thus finally a chimeric
antibody with a modified hinge region and a humanized anti-
body with a modified hinge region (hereinafter, expressed
with a hinge name after chAbF46 or huAbF46) was purified.

EXAMPLE 5

This example demonstrates the reactivity to c-Met of the
chAbF46 antibody and huAbF46 antibody.

An ELISA was used to analyze whether the chAbF46
antibody and the huAbF46 antibody that were prepared in
Examples 2 and 3 recognized the murine c-Met antigen. The
humanized antibody used in the current embodiment was of 4
types and each of the heavy chain and the light chain combi-
nation is as shown in Table 1.

TABLE 1
Hi1-light H2-light H3-light H4-light
H1-heavy huAbF46-H1 huAbF46-H2 — — —
H3-heavy — — huAbF46-H3 —
H4-heavy — — — huAbF46-H4
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First, 50 ul of human c-Met proteins (R&D Systems) at a
concentration of 2 pug/ml were added to separate wells of a
microtiter plate, and uncoated antigens were removed by
washing. Next, 50 ng of the purified antibody was added to
each well and allowed to react for 1 hour. Then, washing was
performed with a phosphate buffer-tween 20 (TBST) solu-
tion. Goat anti-mouse IgG-HRP was added thereto and
allowed to react at room temperature for 1 hour, and the wells
were washed with the TBST solution.

Afterwards, a substrate solution (OPD) of peroxidase was
introduced to each well, and the reaction degree was evalu-
ated by measuring the absorption at 450 nm using an ELISA
reader to determine whether huAbF46 or chAbF46 were
bound to the human c-Met protein.

As shown in FIG. 1, the chimeric antibody chAbF46 and
the humanized antibodies huAbF46-H1, huAbF46-H2 and
huAbF46-H4 maintained an antigen-recognizing ability.

EXAMPLE 6

This example demonstrates the agonism huAbF46.

A BrdU assay was performed using Caki-1 cells (Korean
Cell Line Bank) to compare the degree of agonism of 3 types
of humanized antibodies (huAbF46-H1, huAbF46-H2, and
huAbF46-H4) described in Example 5. A comparison was
performed based on agonism of a mouse AbF46 antibody.
Mouse IgG was used as a negative control, and the 5D5
antibody (ATCC Cat. no. HB11895 separated and purified
from a hybridoma cell), which is well known as an agonist,
was used as a positive control.

As shown in FIG. 2, the agonism effects of the huAbF46
humanized antibodies increased in a concentration-depen-
dent manner. For the huAbF46-H4 humanized antibody, ago-
nism was generally lower than mouse antibody AbF46.

As described in Examples 5 and 6, the binding affinity to
c-Met protein of the hAbF46-H1 humanized antibody and the
hAbF46-H4 humanized antibody was measured using Bio-
care (GE Healthcare Life Sciences). Each of antibodies was
immobilized to about 80~110 RU on a CMS5 chip, and the
c-Met protein (which is an antigen) was injected at nine
different concentrations within a range of about 100 nM to
about 0.39 nM at a rate of 30 ul/min to obtain k,, and k,,
values as illustrated in Table 2. K, values were calculated

from the k,,,, and k,-values.
TABLE 2
Antibody k., (1/Ms) kg (1/s) Kp (M)
chAbF46 3.63x 10° 3.67x 107 1.01~1.42
huAbF46-H1 3.46x 10° 6.55x 107* 1.89~1.97
huAbF46-H4 3.39 x 10° 6.96x 107 2.05~2.39

The chimeric antibody, chAbF46, showed about 1.01 to
about 1.42 nM of binding affinity to c-Met protein, and the 2
types of humanized antibodies (hAbF46-H1 and hAbF46-
H4) showed about 1.89 nM to about 1.97 nM and about 2.05
to about 2.39 nM of binding affinity (see Table 2). Therefore,
it was confirmed that the 2 types of humanized antibodies
maintained a binding affinity to c-Met protein similar to that
of the chimeric antibody.

EXAMPLE 7

This example demonstrates the analysis of the affinity to
c-Met protein of chAbF46 antibody with modified hinge
region.
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A binding affinity to c-Met protein of each of the chimeric
antibody chAbF46 and the chimeric antibody chAbF46 with
a modified hinge region prepared in Examples 2 and 4 was
measured using Biocare (GE Healthcare Life Sciences). Each
of antibodies was immobilized to about 80-110 RU ona CM5
chip, and the c-Met protein was injected at nine different
concentrations within a range of about 100 nM to about 0.39
oM at a rate of 30 pl/min to obtain k,, and k,, values as
illustrated in Table 3. K, values were calculated from the k_,,
and k,svalues.

TABLE 3
Antibody k,, (1/Ms) Ko (1/s) Kp (nM)
chAbF46 3.63 x 10° 3.67x107* 1.01
chAbF46-U6-MC7 4.03 x 10° 6.06 x 1074 1.51
chAbF46-U3-HC9 4.00 x 10° 5.54x 1074 1.38
chAbF46-U6-HC8 4.69 x 10° 6.26 x 107 1.34
chAbF46-U6-HC7 3.76 x 10° 6.14x 107 1.63
chAbF46-U8-HCS 5.15x 10° 6.78 x 1074 1.32
chAbF46-U7-HC6 5.18 x 10° 8.62 x 1074 1.66

The chimeric antibody, chAbF46, showed about 1.01 of
binding affinity to c-Met protein, and the 5 chimeric antibod-
ies with a modified hinge region showed about 1.34 nM to
about 1.66 nM (Table 3) of binding affinity. Therefore, it was
confirmed that the chimeric antibodies with modified hinge
region maintained a binding affinity without reduction in
binding affinity to c-Met protein similar to that of the chi-
meric antibody chAbF46.

EXAMPLE 8

This example demonstrates the agonism of chAbF46 anti-
body with modified hinge region using a BrdU assay.

To compare a degree of agonism of a humanized antibody
with the modified hinge region prepared in Example 4, a
BrdU assay using NCI-H441 cells was performed. NCI-H441
(human lung cancer) cells were suspended in a RPMI 1640
medium (Gibco/Invitrogen; Grand Island, N.Y., USA) (2x10°
cells/ml), and about 100 pl of the suspension was introduced
to each well of a 96-well tissue culture plate (Corning, Low-
ell, Mass., USA).

The suspension was incubated at 37° C. under 5% CO,
conditions for 24 hours. Then, the medium was completely
removed and replaced with RPMI 1640 diluted with the anti-
body. After incubating the suspension at 37° C. under 5% CO,
conditions for 21 hours, 5-bromo-2'-deoxyuridine (BrdU)
was added and the BrdU assay (Roche, Indianapolis, Ind.,
USA) was performed after a further 3 hours of incubation.
After denaturating/fixing cells on the plate, an anti-BrdU
antibody was added and a matrix was added after an hour to
measure a color reaction using an ELISA spectraMax reader
(Molecular Devices, Sunnyvale, Calif., USA) at 370 nm. A
comparison was performed based on agonism of a mouse
AbF46 antibody. Mouse IgG was used as a negative control,
and the 5D5 antibody (well known as an agonist) was used as
a positive control.

As shown in FIG. 3, the chimeric antibody chAbF46
(chAbF46-U7-HC6 or chAbF46-U6-HC7) with a hinge
region modified to U7-HC6 or U6-HC7 reduces a side effect
of agonism.

EXAMPLE 9

This example demonstrates the agonism of the chAbF46
antibody with modified hinge region by Akt phosphorylation.
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To compare agonism of the chimeric antibody with the
modified hinge region prepared in Example 4, Caki-1 cells
(Korean Cell Line Bank) were used to confirm a degree of Akt
protein phosphorylation which is a standard involved in low
signal transduction of c-Met and cell multiplication. Mouse
IgG was used as a negative control, and the 5D5 antibody
(well known as an agonist) was used as a positive control.

Caki-1 cells (2x10° cells/ml) were introduced to a 96-well
plate, and after 24 hours, the antibodies set forth in FIG. 4 in
serum free medium (5 pg/ml) were added to cells and cultured
for 30 minutes. Lysis of the cells of treated antibodies was
performed and a degree of Akt phosphorylation was mea-
sured using PathScan™ phospho-AKT1 (Ser473) chemilu-
minescent Sandwich ELISA kit (Cell Signaling, Danvers,
Mass., USA; Cat. no. 7134S).

As shown in FIG. 4, chimeric antibodies with a modified
hinge region, chAbF46-U7-HC6 and chAbF46-U6-HC7,
both showed less than 20% of degree of Akt phosphorylation,
and thus, the chimeric antibodies with modified hinge region
decrease agonism.

EXAMPLE 10

This example demonstrates the analysis of the anti-cancer
effect of chAbF46 antibody with modified hinge region in
vitro.

To confirm anti-cancer effects due to cancer cell prolifera-
tion inhibition of the chimeric antibody with modified hinge
region, MKN45 gastric cancer cells (Japanese Cancer
Research Bank, JCRB, Tokyo, Japan) expressing c-Met on
the surfaces of the cells were used to perform in vitro cell
proliferation analysis.

1x10* cells suspended in 50 pl of 5% FBS/DMEM culture
were introduced to each well of a 96-well plate. The cells
were with a concentration of 0.01 pg/ml, 0.1 pg/ml, 1 pg/ml,
or 10 pg/ml of mouse IgG, chAbF46-U7-HC6, chABF46-U6-
HC?7. After incubating for 72 hours, the number of cells was
quantified by using Cell Titer-Glo™ Luminescent Cell Viabil-
ity Assay Kit (Promega, Madison, Wis., USA; Cat. no.
G7570) with a leuminometer (2104 Multilabel reader from
PerkinElmer, Downers Grove, I11., USA).

As shown in FIG. 5, while mouse IgG u (negative control)
does not inhibit cancer cell proliferation, chAbF46-U7-HC6
and chAbF46-U6-HC7 resulted in a decreased growth rate
illustrating cancer cell proliferation inhibition.

EXAMPLE 11

This example demonstrates the analysis of the anti-cancer
effect of chAbF46 antibody with modified hinge region in
vivo.

To confirm anti-cancer effects of the chimeric antibody
with the modified hinge region prepared in Example 4, the
size of tumor cells in a gastric cancer mouse xenograft model
transplanted with MKN45 cells (Japanese Cancer Research
Bank, JCRB, Tokyo, Japan) was observed following the in
vivo administration of the chimeric antibody with modified
hinge region.

A 50 ul suspension of gastric cancer line MKN45 cells
(5x10° cells/50 ul) was administered via subcutaneous injec-
tion to 6 week-old male BALB/c nude mice (Orient Bio
Corp., Seongnam, Korea). After 1 week, 12 mice contracted
with cancer were randomly selected. A concentration of 10
mg/kg of chAbF46-U6-HC7 was administered via intrave-
nous injection to these mice once a week after tumor cells
were formed. As a control, concentrations of 10 mg/kg and 20



US 9,101,610 B2

15

mg/kg of mouse AbF46 antibody were administered to the
other mice (12 mice per group) twice a week.

As shown in FIG. 6, administrating chAbF46-U6-HC7
significantly decreased the size of the tumor cells as much as
administrating the mouse AbF46 antibody, thus illustrating
the inhibiting effect of cancer of the chimeric antibody.

EXAMPLE 12

This example demonstrates the analysis of affinity of
huAbF46 with modified hinge region.

A binding affinity to c-Met protein of the humanized anti-
body huAbF46 and the humanized antibody huAbF46 with a
modified hinge region prepared in Examples 3 and 4 was
measured using Biocare (GE Heathcare Life Sciences). Each
of antibodies shown in Table 4 was immobilized to about
80~110 RU on a CMS5 chip. The c-Met protein was injected at
nine different concentrations within a range of about 100 nM
to about 0.39 nM at a rate of 30 pl/min to obtain k,,, and k-
values as illustrated in Table 4. K, values were calculated
from the k,,, and k- values.

TABLE 4
Antibody k,, (1/MS) Ko (1/s) Kp (nM)
huAbF46-H1 3.46 x 10° 6.55x 107 1.89
huAbF46-H1-U6-MC7 5.16 x 10° 10.01 x 1074 1.89
huAbF46-H4 3.36 x 10° 8.02x 1074 2.39
huAbF46-H4-U6-MC7 3.51 x 10° 8.01 x 107 2.28
huAbF46-H4-U7-HC6 2.63 x 10° 9.81 x 107 3.74

The humanized antibodies huAbF46-H1 and huAbF46-H4
showed about 1.89 nM and about 2.39 nM of binding affinity
to c-Met protein, and the 3 types of humanized antibodies
with modified hinge regions showed about 1.89 nM to about
3.74 nM of binding affinity (Table 4). Therefore, it was con-
firmed that the humanized antibodies with modified hinge
region maintained a binding affinity to c-Met protein similar
to that of the humanized antibody huAbF46.

EXAMPLE 13

This example demonstrates the agonism of huAbF46 with
modified hinge region by BrdU assay

To compare the degree of agonism of a humanized anti-
body with the modified hinge region prepared in Example 4,
a BrdU assay using NCI-H441 cells was performed. NCI-
H441 (human lung cancer) cells were suspended in a RPMI
1640 medium (Gibco) (2x10° cells/ml), and about 100 pl of
the suspension was introduced to each well of a 96-well tissue
culture plate (Corning). The suspension was incubated at 37°
C.under 5% CO, conditions for 24 hours. Then, the medium
was completely removed and replaced with RPMI 1640
diluted with the antibody. After incubating the suspension at
37° C. under 5% CO, conditions for 21 hours, 5-bromo-2'-
deoxyuridine (BrdU) was added and the BrdU assay (Roche)
was performed after a further 3 hours of incubation. After
denaturating/fixing cells on the plate, an anti-BrdU antibody
was added and a matrix was added after an hour to measure a
color reaction using a ELISA spectraMax reader (Molecular
Devices) at 370 nm. A comparison was performed based on
agonism of a mouse AbF46 antibody. Mouse IgG was used as
a negative control, and the 5D5 antibody (well known as an
agonist) was used as a positive control.

As shown in FIG. 7, the 2 types of humanized antibodies
(huAbF46-H1-U6-HC7 and huAbF46-H4-U6-HC7) with a
hinge region modified to U6-HC7 reduced a side effect of
agonism.
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EXAMPLE 14

This example demonstrates the agonism of huAbF46 anti-
body with modified hinge region by Akt phosphorylation.

To compare agonism of the humanized antibody with the
modified hinge region prepared in Example 4, Caki-1 cells
(Korean Cell Line Bank) were used to confirm a degree of Akt
protein phosphorylation, which is a standard involved in low
signal transduction of c-Met and cell multiplication. Mouse
IgG was used as a negative control, and the 5D5 antibody
(well known as an agonist) was used as a positive control.

Caki-1 cells (2x10° cells/ml) were introduced to a 96-well
plate. After 24 hours, the antibodies set forth in FIG. 8 in a
serum free medium were added to the cells and cultured for 30
minutes. Lysis of the cells of treated antibodies was per-
formed and a degree of Akt phosphorylation was measured
using PathScan™ phospho-AKT1 (Ser473) chemilumines-
cent Sandwich ELISA kit (Cell Signaling, Cat. no. 7134S).

As shown in FIG. 8, huAbF46-H1-U6-HC7 and huAbF46-
H4-U6-HC7 both showed about a 20% decrease in degree of
Akt phosphorylation compared to humanized antibodies with
unmodified hinge regions (huAbF46-H1 and huAbF46-H4).
Thus, the humanized antibodies with unmodified hinge
region decrease the agonism.

EXAMPLE 15

This example demonstrates the analysis of an anti-cancer
effect of the huAbF46 antibody with modified hinge region in
vitro.

To confirm anti-cancer effects due to cancer cell prolifera-
tion inhibition of the humanized antibody with modified
hinge region prepared in Example 4, MKN45 stomach cancer
cells (Korean Cell Line Bank) expressing c-Met on surfaces
of the cells were used to perform in vitro cell proliferation
analysis.

1x10* cells suspended in 50 ul of 5% FBS/DMEM culture
were introduced to each well of a 96-well plate. The cells
were treated with 0.01 pg/ml, 0.1 pg/ml, 1 pg/ml, or 10 pg/ml
of huAbF46-H1-U6-HC7 (modified hinge), huAbF46-H4-
U6-HC7 (modified hinge), huAbF46-H1, or huAbF46-H4.
After incubating for 72 hours, the number of cells was quan-
tified by using CellTiter-Glo™ Luminescent Cell Viability
Assay Kit (Promega; Cat. no. G7570) with a luminometer
(2104 Multilabel reader from Perkin Elmer).

As shown in FIG. 9, while mouse IgG (negative control)
did not inhibit cancer cell proliferation, the humanized anti-
bodies with modified hinge regions (huAbF46-H1-U6-HC7
and huAbF46-H4-U6-HC7) and the humanized antibodies
with unmodified hinge regions (huAbF46-H1 and huAbF46-
H4) decreased growth rate of the cells, illustrating cancer cell
proliferation inhibition. The humanized antibodies with
modified hinge regions (huAbF46-H1-U6-HC7 and
huAbF46-H4-U6-HC7) resulted in about 25% increased can-
cer cell inhibition as compared to the humanized antibodies
with unmodified hinge regions (huAbF46-H1 and huAbF46-
H4).

EXAMPLE 16

This example provides the CDR amino acid sequences of
chimeric and humanized antibodies chAbF46 and huAbF46.

The heavy and the light chain CDR amino acid sequences
of the chimeric and humanized antibody chAbF46 and
huAbF46 are displayed in Table 5.
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TABLE 5

CDR1 CDR2 CDR3
AbF46 heavy DYYMS FIRNKANGYT DNWFAY
chain CDR (SEQ ID TEYSASVKG (SEQ ID
sequence NO: 32) (SEQ ID NO: 34)

NO: 33)

AbF46 light KSSQSLLAS WASTRVS QOSYSAPLT
chain CDR GNONNYLA (SEQ ID (SEQ ID
sequence (SEQ ID NO: 36) NO: 37)

NO: 35)

It should be understood that the exemplary embodiments
described herein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of fea-
tures or aspects within each embodiment should typically be
considered as available for other similar features or aspects in
other embodiments.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

The use of the terms “a” and “an” and “the” and similar
referents in the context of describing the invention (especially
in the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise indi-
cated herein or clearly contradicted by context. The terms
“comprising,” “having,” “including,” and “containing” are to
be construed as open-ended terms (i.e., meaning “including,
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but not limited to,”) unless otherwise noted. Recitation of
ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the speci-
fication as if it were individually recited herein. All methods
described herein can be performed in any suitable order
unless otherwise indicated herein or otherwise clearly con-
tradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as™) provided herein, is
intended merely to better illuminate the invention and does
not pose a limitation on the scope of the invention unless
otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention.

Preferred embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill
in the art upon reading the foregoing description. The inven-
tors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements in all pos-
sible variations thereof is encompassed by the invention
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 37
<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

SEQ ID NO 1

LENGTH: 117

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic
FEATURE:

NAME/KEY: MISC_FEATURE

humanized antibody (huAbF46-H1)
<400> SEQUENCE: 1
Glu

Glu Val Gln Leu Val Val

1 5

Ser Gly Gly Gly Leu

10

Leu Ser Ala Ala Ser Phe Thr

20

Ser Leu Arg Cys Gly

Gln Ala

40

Met Ser Val Pro

35

Tyr Trp Arg Gly Lys Gly

Ala
55

Thr Thr

60

Phe
50

Gly Ile Arg Asn Lys Asn Gly Tyr

Phe
70

Ser Val Thr Ile Ser Asn

65

Lys Gly Arg Arg Asp

75

Thr
90

Gln Met Asn Ser Leu Glu

85

Leu Tyr Leu Lys Asp

Phe Ala

105

Tyr Cys Ala Arg Asn

100

Asp Trp Tyr Trp Gly

Val Thr Val

115

Ser Ser

Gln

Phe

Leu

45

Glu

Thr

Gln

OTHER INFORMATION: heavy chain variable region of

Pro

Thr

anti c-Met

Gly
15

Gly

Asp Tyr

30

Ser

Glu

Tyr

Lys

Ala

Gly

Trp Leu

Ser Ala

Ser
80

Asn

Val
95

Tyr

Thr Leu

110
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-continued

20

<210> SEQ ID NO 2

<211> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: light chain variable region of anti c-Met

humanized antibody (huAbF46-H1)

<400> SEQUENCE: 2

Asp

1

Glu

Gly

Pro

Pro

65

Ile

Ser

Lys

Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
5 10 15

Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Asn Gln Asn Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Gln
35 40 45

Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
70 75 80

Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Tyr Ser Ala Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
100 105 110

Arg

<210> SEQ ID NO 3

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: heavy chain variable region of anti c-Met

humanized antibody (huAbF46-H4)

<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<223> OTHER INFORMATION: heavy chain variable region of anti c-Met

humanized antibody (huAbF46-H4)

<400> SEQUENCE: 3

Glu

1

Ser

Tyr

Gly

Ser
65

Leu

Tyr

Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95

Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Thr Val Ser Ser
115
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-continued

22

<210> SEQ ID NO 4

<211> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: light chain variable region of anti c-Met

humanized antibody (huAbF46-H4)

<400> SEQUENCE: 4

Asp

1

Asp

Gly

Ala

Pro

65

Ile

Ser

Lys

Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
5 10 15

Arg Val Thr Ile Thr Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Asn Gln Asn Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Lys
35 40 45

Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
70 75 80

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 95

Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Arg

<210> SEQ ID NO 5

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: modified hinge region(U7-HCé)

<400> SEQUENCE: 5

Glu
1

Pro Ser Cys Asp Lys His Cys Cys Pro Pro Cys Pro
5 10

<210> SEQ ID NO 6

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: modified hinge region(Ué-HC7)

<400> SEQUENCE: 6

Glu
1

Pro Lys Ser Cys Asp Cys His Cys Pro Pro Cys Pro
5 10

<210> SEQ ID NO 7

<211> LENGTH: 1416

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of heavy chain of chAbF46
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-continued

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(6)

OTHER INFORMATION: EcoRI restriction site
FEATURE:

NAME/KEY: misc_feature

LOCATION: (7)..(66)

OTHER INFORMATION: signal sequence
FEATURE:

NAME/KEY: misc_feature

LOCATION: (67)..(417)

OTHER INFORMATION: VH - heavy chain
FEATURE:

NAME/KEY: misc_feature

LOCATION: (418) .. (423)

OTHER INFORMATION: Ndel restriction
FEATURE:

NAME/KEY: misc_feature

LOCATION: (418)..(1407)

OTHER INFORMATION: CH - heavy chain
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1408)..(1410)

OTHER INFORMATION: TGA - stop sodon
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1411)..(1416)

OTHER INFORMATION: Xhol restriction

SEQUENCE: 7

variable region

site

constant region

site

gaattcgeeg ccaccatgga atggagcetgg gttttteteg taacactttt

cagtgtgagg tgaagctggt ggagtctgga ggaggettgg tacagectgg

agactctect gtgcaactte tgggttcace ttcactgatt actacatgag

cagcctecag gaaaggcact tgagtggttg ggttttatta gaaacaaagce

acaacagagt acagtgcatc tgtgaagggt cggttcacca tctccagaga

agcatcctet atcttcaaat ggacaccctg agagetgagg acagtgccac

gcaagagata actggtttgce ttactgggge caagggacte tggtcactgt

agcaccaagg gcccateggt ctteccectg gecaccctect ccaagagcac

acagcggece tgggetgect ggtcaaggac tacttecceg aaccggtgac

aactcaggeg ccctgaccag cggegtgecac accttecegg ctgtcectaca

ctctactece tcagecagegt ggtgacegtg cectcecagea gettgggeac

atctgcaacg tgaatcacaa gcccagcaac accaaggtgg acaagaaagt

tcttgtgaca aaactcacac atgeccaceg tgcccagcac ctgaactcect

tcagtcttee tctteccecee aaaacccaag gacaccctca tgatctceceg

gtcacatgcg tggtggtgga cgtgagccac gaagaccctg aggtcaagtt

gtggacggceg tggaggtgca taatgccaag acaaagccge gggaggagea

acgtaccgtyg tggtcagegt cctcacegte ctgcaccagg actggcetgaa

tacaagtgca aggtctccaa caaagcccte ccagecccca tcgagaaaac

gccaaaggge agccccgaga accacaggtg tacaccctge ccecatceeg

accaagaacc aggtcagect gacctgectg gtcaaagget tctatcccag

gtggagtggg agagcaatgg gcagccggag aacaactaca agaccacgec

gactccgacg gctecttett cctcectacage aagctcaceg tggacaagag

caggggaacg tctteteatg ctecgtgatg catgaggete tgcacaacca

aagagcctet cectgtetee gggtaaatga ctegag

aaatggtatc

gggttetetyg

ctgggteege

taatggttac

taattcccaa

ttattactgt

ctctgeaget

CtCtgggggC

ggtgtegtgg

gtcetcagga

ccagacctac

tgagcccaaa

dgggggaccg

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

ggaggagatg

cgacatcgee

tccegtgety

caggtggcag

ctacacgcag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1416
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26

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 8

LENGTH: 759

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic
FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: nucleotide sequence of light chain of chAbF46

FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(6)

OTHER INFORMATION: EcoRI restriction site
FEATURE:

NAME/KEY: misc_feature

LOCATION: (7)..(90

OTHER INFORMATION: signal sequence
FEATURE:
NAME/KEY: misc_feature

LOCATION: (91)..(432)

OTHER INFORMATION: VL - light chain variable region
FEATURE:

NAME/KEY: misc_feature

LOCATION: (430)..(435)

OTHER INFORMATION: BsiWI restriction site

FEATURE:

NAME/KEY: misc_feature

LOCATION: (433)..(750)

OTHER INFORMATION: CL - light chain constant region
FEATURE:

NAME/KEY: misc_feature

LOCATION: (751)..(753)

OTHER INFORMATION: stop codon
FEATURE:

NAME/KEY: misc_feature
LOCATION: (754)..(759)

OTHER INFORMATION: Xhol restriction site

SEQUENCE: 8

gaattcacta gtgattaatt cgccgccacc atggattcac

ctgctgetat cggtatctgg tacctgtgga gacattttga

ctgactgtgt cagcaggaga gaaggtcact atgagctgea

getagtggca accaaaataa ctacttggcece tggcaccage

aaaatgctga taatttggge atccactagg gtatctggag

agtggatctyg ggacggattt cactctgace atcaacagtg

gtttattact gtcagcagtc ctacagcgct ccgctcacgt

gagctgaaac gtacggtgge tgcaccatct gtcttcatct

ttgaaatctyg gaactgecte tgttgtgtge ctgctgaata

aaagtacagt ggaaggtgga taacgcccte caatcgggta

gagcaggaca gcaaggacag cacctacagc ctcagcagca

gactacgaga aacacaaagt ctacgcctge gaagtcaccc

gtcacaaaga gcttcaacag gggagagtgt tgactcgag

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

<400>

SEQ ID NO 9

LENGTH: 447

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic
FEATURE:

NAME/KEY: MISC_FEATURE

aggcccaggt
tgacccagte
agtccagtca
agaaaccagg
tccctgateg
tgcaggctga
teggtgetgg
tccegecate
acttctatce
actcccagga
cecctgacget

atcagggect

ccteatgtty

tccatcctee

gagtctttta

acgatctect

cttcatagge

agatctgget

gaccaagcetg

tgatgagcag

cagagaggcc

gagtgtcaca

gagcaaagca

gagctegece

OTHER INFORMATION: amino acid sequence of Hl-heavy

SEQUENCE: 9

60

120

180

240

300

360

420

480

540

600

660

720

759
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Glu

Ser

Tyr

Gly

Ser

Leu

Tyr

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Val

Leu

Met

Phe

50

Val

Tyr

Cys

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Gln

Gly

Gln

Arg

Ser

35

Ile

Lys

Leu

Ala

Val

115

Ser

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Val

Ser

Val

Asn

Arg

Met

85

Asp

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Glu

Cys

Arg

Lys

Phe

70

Asn

Asn

Ala

Ser

Phe

150

Gly

Leu

Tyr

Lys

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn
390

Leu

Ser

Ala

Gln

Ala

55

Thr

Ser

Trp

Ser

Thr

135

Pro

Val

Ser

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Thr

Ser
375

Tyr

Tyr

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Gly

Ser

25

Pro

Gly

Ser

Lys

Ala

105

Lys

Gly

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Gly

Gly

Gly

Tyr

Arg

Thr

90

Tyr

Gly

Gly

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu
410

Leu

Phe

Lys

Thr

Asp

Glu

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Thr

Gly

Thr

60

Asn

Asp

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Gly

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Glu
380

Pro

Val

Gln

Phe

Leu

45

Glu

Ser

Thr

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu
365
Trp

Val

Asp

Pro

Thr

30

Glu

Tyr

Lys

Ala

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Gly

15

Asp

Trp

Ser

Asn

Val

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Gly

Tyr

Leu

Ala

Ser

80

Tyr

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg
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30

Trp

Gln Gln Gly Asn Val Phe Ser Cys
420 425

Ser Val Met His Glu Ala Leu

430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435 440

<210> SEQ ID NO 10

<211> LENGTH: 447

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: amino acid sequence of

<400> SEQUENCE: 10

Glu
1
Ser
Tyr
Gly
Ser
65

Leu

Tyr

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Thr

305

Val Gln Leu Val Glu Ser Gly Gly
Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Met Ser Trp Val Arg Gln Ala Pro
35 40

Phe Ile Arg Asn Lys Ala Asn Gly
50 55

Val Lys Gly Arg Phe Thr Ile Ser
70

Tyr Leu Gln Met Asn Ser Leu Arg
85

Cys Ala Arg Asp Asn Trp Phe Ala
100 105

Thr Val Ser Ser Ala Ser Thr Lys
115 120

Pro Ser Ser Lys Ser Thr Ser Gly
130 135

Val Lys Asp Tyr Phe Pro Glu Pro
150

Ala Leu Thr Ser Gly Val His Thr
165

Gly Leu Tyr Ser Leu Ser Ser Val
180 185

Gly Thr Gln Thr Tyr Ile Cys Asn
195 200

Lys Val Asp Lys Lys Val Glu Pro
210 215

Cys Pro Pro Cys Pro Ala Pro Glu
230

Leu Phe Pro Pro Lys Pro Lys Asp
245

Glu Val Thr Cys Val Val Val Asp
260 265

Lys Phe Asn Trp Tyr Val Asp Gly
275 280

Lys Pro Arg Glu Glu Gln Tyr Asn
290 295

Leu Thr Val Leu His Gln Asp Trp
310

Gly

10

Gly

Gly

Tyr

Arg

Ala

Tyr

Gly

Gly

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Leu

Phe

Lys

Thr

Asp

75

Glu

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn
315

Val

Thr

Gly

Thr

60

Asn

Asp

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Gly

Met

His

Val

Tyr
300

Gly

445

H3-heavy

Gln

Phe

Leu

45

Glu

Ser

Thr

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His
285

Arg

Lys

Pro

Thr

30

Glu

Tyr

Lys

Ala

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Gly

15

Asp

Trp

Ser

Asn

Val

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Gly

Tyr

Leu

Ala

Ser

80

Tyr

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys
320
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32

Cys

Ser

Pro

Gly
385

Asp

Trp

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

His
435

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

PRT

<400> SEQUENCE:

Glu Val Gln Leu

1

Ser

Tyr

Gly

Ser

65

Leu

Tyr

Ala

Leu

145

Gly

Ser

Leu

Thr

Leu

Met

Phe

50

Val

Tyr

Cys

Thr

Pro

130

Val

Ala

Gly

Gly

Lys
210

Arg

Ser

35

Ile

Lys

Leu

Ala

Val

115

Ser

Lys

Leu

Leu

Thr
195

Val

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Ser

Ser

Asp

Thr

Tyr
180

Gln

Asp

Asn Lys
325

Gly Gln

Glu Met

Tyr Pro

Asn Asn

390

Phe Leu
405

Asn Val

Thr Gln

SEQ ID NO 11
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:
FEATURE:
NAME/KEY: MISC_FEATURE
OTHER INFORMATION:

447

11

Val Glu

Ser Cys

Val Arg

Asn Lys

Arg Phe

70

Met Asn
85

Asp Asn

Ser Ala

Lys Ser

Tyr Phe
150

Ser Gly
165
Ser Leu

Thr Tyr

Lys Lys

Ala

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Synthetic

amino acid

Ser

Ala

Gln

Ala

55

Thr

Ser

Trp

Ser

Thr

135

Pro

Val

Ser

Ile

Val
215

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Thr

120

Ser

Glu

His

Ser

Cys
200

Glu

Gly

Ser

25

Pro

Gly

Ser

Arg

Ala

105

Lys

Gly

Pro

Thr

Val
185

Asn

Pro

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Pro Ile

Gln Val

Val Ser

Val Glu

380

Pro Pro

395

Thr Val

Val Met

Leu Ser

sequence of

Gly

10

Gly

Gly

Tyr

Arg

Ala

90

Tyr

Gly

Gly

Val

Phe
170
Val

Val

Lys

Leu Val

Phe Thr

Lys Gly

Thr Thr

60

Asp Asn
75

Glu Asp

Trp Gly

Pro Ser

Thr Ala

140

Thr Val

155

Pro Ala

Thr Val

Asn His

Ser Cys
220

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

H4-heavy

Gln

Phe

Leu

45

Glu

Ser

Thr

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Pro

Thr

30

Glu

Tyr

Lys

Ala

Gly

110

Phe

Leu

Trp

Leu

Ser
190

Pro

Lys

Gly

15

Asp

Trp

Ser

Asn

Val

95

Thr

Pro

Gly

Asn

Gln
175
Ser

Ser

Thr

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Tyr

Leu

Ala

Thr

80

Tyr

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His
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34

Thr
225
Phe

Pro

Thr

305

Cys

Ser

Pro

Gly
385

Asp

Trp

Cys Pro Pro Cys Pro Ala Pro Glu
230

Leu Phe Pro Pro Lys Pro Lys Asp
245

Glu Val Thr Cys Val Val Val Asp
260 265

Lys Phe Asn Trp Tyr Val Asp Gly
275 280

Lys Pro Arg Glu Glu Gln Tyr Asn
290 295

Leu Thr Val Leu His Gln Asp Trp
310

Lys Val Ser Asn Lys Ala Leu Pro
325

Lys Ala Lys Gly Gln Pro Arg Glu
340 345

Ser Arg Glu Glu Met Thr Lys Asn
355 360

Lys Gly Phe Tyr Pro Ser Asp Ile
370 375

Gln Pro Glu Asn Asn Tyr Lys Thr
390

Gly Ser Phe Phe Leu Tyr Ser Lys
405

Gln Gln Gly Asn Val Phe Ser Cys
420 425

Asn His Tyr Thr Gln Lys Ser Leu
435 440

<210> SEQ ID NO 12

<211> LENGTH: 220

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: amino acid

<400> SEQUENCE: 12

Asp

1

Glu

Gly

Pro

Pro

65

Ile

Ser

Lys

Ile Val Met Thr Gln Ser Pro Asp
Arg Ala Thr Ile Asn Cys Lys Ser
20 25

Asn Gln Asn Asn Tyr Leu Ala Trp
35 40

Pro Lys Met Leu Ile Ile Trp Ala
50 55

Asp Arg Phe Ser Gly Ser Gly Ser
70

Ser Ser Leu Gln Ala Glu Asp Val
85

Tyr Ser Ala Pro Leu Thr Phe Gly
100 105

Arg Thr Val Ala Ala Pro Ser Val
115 120

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Gly Gly Pro

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

sequence of

Ser

10

Ser

His

Ser

Gly

Ala
90

Gly

Phe

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Ala

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Hl-light

Val

Leu

Lys

45

Val

Phe

Tyr

Lys

Pro
125

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Ser
Leu
30

Pro

Ser

Thr

Cys

Val

110

Pro

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Leu

15

Ala

Gly

Gly

Leu

Gln
95

Glu

Ser

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Ser

Gln

Val

Thr

80

Gln

Ile

Asp
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36

Glu

Phe

145

Gln

Ser

Glu

Ser

Gln Leu Lys Ser Gly Thr Ala Ser

130 135

Tyr Pro Arg Glu Ala Lys Val Gln
150

Ser Gly Asn Ser Gln Glu Ser Val
165

Thr Tyr Ser Leu Ser Ser Thr Leu
180 185

Lys His Lys Val Tyr Ala Cys Glu
195 200

Pro Val Thr Lys Ser Phe Asn Arg
210 215

<210> SEQ ID NO 13

<211> LENGTH: 220

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: amino acid

<400> SEQUENCE: 13

Asp

1

Glu

Gly

Ser

Pro

65

Ile

Ser

Lys

Glu

Phe

145

Gln

Ser

Glu

Ser

Ile Val Met Thr Gln Thr Pro Leu

Pro Ala Ser Ile Ser Cys Lys Ser
20 25

Asn Gln Asn Asn Tyr Leu Ala Trp

35 40

Pro Gln Met Leu Ile Ile Trp Ala
50 55

Asp Arg Phe Ser Gly Ser Gly Ser

70

Ser Arg Val Glu Ala Glu Asp Val
85

Tyr Ser Ala Pro Leu Thr Phe Gly
100 105

Arg Thr Val Ala Ala Pro Ser Val

115 120

Gln Leu Lys Ser Gly Thr Ala Ser
130 135

Tyr Pro Arg Glu Ala Lys Val Gln
150

Ser Gly Asn Ser Gln Glu Ser Val
165

Thr Tyr Ser Leu Ser Ser Thr Leu
180 185

Lys His Lys Val Tyr Ala Cys Glu
195 200

Pro Val Thr Lys Ser Phe Asn Arg
210 215

<210> SEQ ID NO 14

<211> LENGTH: 220

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

Val

Trp

Thr

170

Thr

Val

Gly

Val Cys
140

Lys Val

155

Glu Gln

Leu Ser

Thr His

Glu Cys
220

sequence of

Ser

10

Ser

His

Ser

Gly

Gly

Gln

Phe

Val

Trp

Thr

170

Thr

Val

Gly

Leu Pro

Gln Ser

Leu Gln

Thr Arg

60

Thr Asp
75

Val Tyr

Gly Thr

Ile Phe

Val Cys

140

Lys Val
155
Glu Gln

Leu Ser

Thr His

Glu Cys
220

Leu

Asp

Asp

Lys

Gln
205

H2-1light

Val

Leu

Lys

45

Val

Phe

Tyr

Lys

Pro

125

Leu

Asp

Asp

Lys

Gln
205

Leu

Asn

Ser

Ala

190

Gly

Thr

Leu

30

Pro

Ser

Thr

Cys

Leu

110

Pro

Leu

Asn

Ser

Ala
190

Gly

Asn

Ala

Lys

175

Asp

Leu

Pro

15

Ala

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys

175

Asp

Leu

Asn

Leu

160

Asp

Tyr

Ser

Gly

Ser

Gln

Val

Lys

80

Gln

Leu

Asp

Asn

Leu

160

Asp

Tyr

Ser
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-continued

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: amino acid sequence of H3-1light

<400> SEQUENCE: 14

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Ser Tyr Ser Ala Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
115 120 125

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150 155 160

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
180 185 190

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
195 200 205

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220

<210> SEQ ID NO 15

<211> LENGTH: 219

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: amino acid sequence of H4-1light

<400> SEQUENCE: 15

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Lys
35 40 45

Ala Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 95



39

US 9,101,610 B2

-continued

40

Ser Tyr Ser
Lys Arg Thr
115

Glu Gln Leu
130

Phe Tyr Pro
145

Gln Ser Gly
Ser Thr Tyr
Glu Lys His

195
Ser Pro Val

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Pro Leu Thr Phe

100

Val Ala Ala Pro Ser

120

Lys Ser Gly Thr Ala

135

Arg Glu Ala Lys Val
150

Asn Ser Gln Glu Ser

165

Ser Leu Ser Ser Thr

180

Lys Val Tyr Ala Cys

200

Thr Lys Ser Phe Asn

D NO 16
H: 1350
DNA

215

Gly

105

Val

Ser

Gln

Val

Leu

185

Glu

Arg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Synthet

<220> FEATU

RE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: nucleot

<400> SEQUENCE: 16

gaggtgcage

tcctgtgeag

ccagggaagg

gaatacagtyg

ctgtatctge

gataactggt

aagggcccat

geectggget

ggcgcectga

tceccteagea

aacgtgaatc

gacaaaactc

ttecctettec

tgcgtggtgg

ggcgtggagg

cgtgtggtca

tgcaaggtct

gggcagccce

aaccaggtca

tgggagagca

gacggctect

tggtggagtc

cctetggatt

ggctggagtg

cgtetgtgaa

aaatgaacag

ttgcttactg

cggtettece

gectggtcaa

ccageggegt

gegtggtgac

acaagcccag

acacatgccc

ccccaaaacc

tggacgtgag

tgcataatge

gegtecteac

ccaacaaagc

gagaaccaca

gectgaccety

atgggcagec

tcttecteta

tgggggaggce

caccttcact

gttgggettt

aggcagattc

cctgaaaace

gggtcaagga

cctggeaccee

ggactacttce

gcacacctte

cgtgeectee

caacaccaag

accgtgecca

caaggacacc

ccacgaagac

caagacaaag

cgtectgeac

ccteccagec

ggtgtacacc

cctggtcaaa

ggagaacaac

cagcaagcetce

ic

ide

Gln

Phe

Val

Trp

Thr

170

Thr

Val

Gly

Gly Thr Lys Val
110

Ile Phe Pro Pro
125

Val Cys Leu Leu
140

Lys Val Asp Asn
155

Glu Gln Asp Ser
Leu Ser Lys Ala
190

Thr His Gln Gly
205

Glu

Glu Ile

Ser Asp

Asn Asn

Ala Leu

160

Lys Asp
175

Asp Tyr

Leu Ser

sequence of Hl-heavy

ttggtccage ctggagggte

gactactaca tgagctgggt

attagaaaca aagctaacgg

accatctcaa gagataattce

gaggacacgg ccgtgtatta

accctggteca cegtetecte

tcctecaaga gcacctetygyg

cccgaacegyg tgacggtgte

ccggetgtee tacagtecte

agcagcttgyg gcacccagac

gtggacaaga aagttgagcce

gcacctgaac tcetgggggg

ctcatgatct cceggacccee

cctgaggtca agttcaactg

cegegggagy agcagtacaa

caggactgge tgaatggcaa

cccatcgaga aaaccatctce

ctgecccccat ccegggagga

ggcttetate ccagcegacat

tacaagacca cgcctecegt

accgtggaca agagcaggtyg

cctgagacte

cegecagget

ttacaccaca

aaagaactca

ctgtgctaga

ggctagcacce

gggcacagcg

gtggaactca

aggactctac

ctacatctge

caaatcttgt

accgtcagte

tgaggtcaca

gtacgtggac

cagcacgtac

ggagtacaag

caaagccaaa

gatgaccaag

cgcecgtggag

getggactee

gcagcagggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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42

aacgtcttet catgeteegt gatgcatgag getctgeaca accactacac gcagaagagce

ctcteectgt ctecgggtaa atgactegag

<210> SEQ ID NO 17
<211> LENGTH: 1350

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: nucleotide sequence of H3-heavy

<400> SEQUENCE: 17

gaggtgcage
tcctgtgeag
ccagggaagg
gaatacagtyg
ctgtatctge
gataactggt
aagggcccat
geectggget
ggcgcectga
tceccteagea
aacgtgaatc
gacaaaactc
ttcctettec
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagccce
aaccaggtca
tgggagagca
gacggctect
aacgtecttet

ctcteectgt

tggtggagtc
cctetggatt
ggctggagtg
cgtetgtgaa
aaatgaacag
ttgcttactg
cggtettece
gectggtcaa
ccageggegt
gegtggtgac
acaagcccag
acacatgccc
ccccaaaace
tggacgtgag
tgcataatge
gegtecteac
ccaacaaagc
gagaaccaca
gectgaccety
atgggcagec
tcttecteta
catgcteegt

ctcegggtaa

<210> SEQ ID NO 18
<211> LENGTH: 1350

<212> TYPE:

DNA

tgggggaggce

caccttcact

gttgggettt

aggcagattc

cctgegtget

gggtcaagga

cctggeaccee

ggactacttce

gcacacctte

cgtgeectee

caacaccaag

accgtgecca

caaggacacc

ccacgaagac

caagacaaag

cgtectgeac

ccteccagec

ggtgtacacc

cctggtcaaa

ggagaacaac

cagcaagcetce

gatgcatgag

atgactcgag

Synthetic

ttggtccage

gactactaca

attagaaaca

accatctcaa

gaggacacgyg

accctggtea

tcctecaaga

cccgaacegyg

ceggetgtec

agcagcettgg

gtggacaaga

gcacctgaac

ctcatgatct

cctgaggtea

c¢cgegggagy

caggactgge

cccategaga

ctgecceccat

ggcttctate

tacaagacca

accgtggaca

getetgeaca

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: nucleotide sequence of H4-heavy

<400> SEQUENCE: 18

Synthetic

ctggagggtc

tgagctgggt

aagctaacgg

gagataattc

ccgtgtatta

cegtetecte

gcacctetgg

tgacggtgte

tacagtcctce

gcacccagac

aagttgagce

tectgggggy

cceggacece

agttcaactg

agcagtacaa

tgaatggcaa

aaaccatcte

cccgggagga

ccagcgacat

cgectecegt

agagcaggtg

accactacac

cctgagacte

cegecagget

ttacaccaca

aaagaactca

ctgtgctaga

ggctagcacce

gggcacagcg

gtggaactca

aggactctac

ctacatctge

caaatcttgt

accgtcagte

tgaggtcaca

gtacgtggac

cagcacgtac

ggagtacaag

caaagccaaa

gatgaccaag

cgcecgtggag

getggactee

gcagcagggg

gcagaagagc

gaggttcage tggtggagtc tggeggtgge ctggtgcage cagggggcete actcegtttg

1320

1350

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1350

60
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tcctgtgecag cttcetggett caccttcact gattactaca tgagetgggt gecgtcaggec 120
ccgggtaagg gectggaatg gttgggtttt attagaaaca aagctaatgg ttacacaaca 180
gagtacagtg catctgtgaa gggtcgtttc actataagca gagataattc caaaaacaca 240
ctgtacctgc agatgaacag cctgcgtgct gaggacactg ccgtctatta ttgtgctaga 300
gataactggt ttgcttactyg gggccaaggg actctggtca ccegtctcecte ggctagcacc 360
aagggcccat cggtcttcce cctggcaccce tcctccaaga gcacctetgg gggcacageg 420
gccectggget gectggtcaa ggactacttce cccgaaccegg tgacggtgtce gtggaactca 480
ggcgccctga ccageggegt gcacaccttce cecggetgtece tacagtcectce aggactctac 540
tccctcagea gegtggtgac cgtgccctee agcagettgg gcacccagac ctacatctge 600
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcc caaatcttgt 660
gacaaaactc acacatgccc accgtgccca gcacctgaac tceectgggggg accgtcagtce 720
ttcctettec ccccaaaacce caaggacacce ctcatgatct cccggacccece tgaggtcaca 780
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactyg gtacgtggac 840
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 900
cgtgtggtca gegtcectcac cgtcectgcac caggactgge tgaatggcaa ggagtacaag 960

tgcaaggtct ccaacaaage ccteccagece cccatcgaga aaaccatcte caaagccaaa 1020

gggcagcececee gagaaccaca ggtgtacacce ctgcccccat cecgggagga gatgaccaag 1080

aaccaggtca gcctgacctg cctggtcaaa ggcttctatce ccagcgacat cgccgtggag 1140

tgggagagca atgggcagcece ggagaacaac tacaagacca cgcectecegt getggactece 1200

gacggctect tettectcecta cagcaagetce accgtggaca agagcaggtg gcagcagggy 1260

aacgtcttct catgctcegt gatgcatgag gctcectgcaca accactacac gcagaagagc 1320

ctctecectgt ctceccgggtaa atgactcgag 1350
<210> SEQ ID NO 19

<211> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of Hl-1light

<400> SEQUENCE: 19

gacatcgtga tgacccagte tccagactce ctggetgtgt ctetgggega gagggccace 60
atcaactgca agtccagcca gagtctttta gectagcggca accaaaataa ctacttaget 120
tggcaccagce agaaaccagg acagcctcect aagatgctca ttatttggge atctacccgg 180
gtatccegggyg tceectgaceg attcagtgge agegggtcetyg ggacagattt cactctcacce 240
atcagcagce tgcaggctga agatgtggca gtttattact gtcagcaatc ctatagtget 300
cctetecacgt tceggaggegg taccaaggtg gagatcaaac gtacggtgge tgcaccatct 360
gtettcatet teccgecate tgatgagcag ttgaaatctg gaactgectce tgttgtgtge 420
ctgctgaata acttctatcce cagagaggcec aaagtacagt ggaaggtgga taacgcccte 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacagce 540
ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt ctacgectge 600

gaagtcacce atcagggcct gagctegece gtcacaaaga gcttcaacag gggagagtgt 660
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tgactcgag 669

<210> SEQ ID NO 20

<211> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of H2-1light

<400> SEQUENCE: 20

gatattgtga tgacccagac tccactctee ctgcccgtcea ccectggaga geeggectec 60
atctcctgeca agtccagtca gagtctttta gectagtggea accaaaataa ctacttggec 120
tggcacctge agaagccagg gcagtcteca cagatgetga tcatttggge atccactagg 180
gtatctggag tcccagacag gttcagtgge agtgggtcag gcactgattt cacactgaaa 240
atcagcaggg tggaggctga ggatgttgga gtttattact gecagecagte ctacagegcet 300
ccgetcacgt teggacaggg taccaagetg gagctcaaac gtacggtgge tgcaccatcet 360
gtcttecatet tccegecate tgatgagcag ttgaaatctg gaactgecte tgttgtgtge 420
ctgctgaata acttctatce cagagaggcece aaagtacagt ggaaggtgga taacgcccte 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacage 540
ctcagcagca ccctgacget gagcaaagca gactacgaga aacacaaagt ctacgectge 600
gaagtcacce atcagggcct gagctegece gtcacaaaga gcttcaacag gggagagtgt 660
tgactcgag 669
<210> SEQ ID NO 21

<211> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of H3-1light

<400> SEQUENCE: 21

gacatcgtga tgacccagte tccagactcee ctggetgtgt ctetgggega gagggecace 60
atcaactgca agtccageca gagtctttta gectageggea accaaaataa ctacttaget 120
tggtaccage agaaaccagg acagcctect aagetgeteca ttatttggge atctaccegg 180
gtatcegggg tccctgaceg attcagtgge agegggtetg ggacagattt cactcetcacce 240
atcagcagcece tgcaggctga agatgtggea gtttattact gtcagcaate ctatagtget 300
cctetcacgt teggaggegg taccaaggtyg gagatcaaac gtacggtgge tgcaccatct 360
gtcttecatet tccegecate tgatgagcag ttgaaatctg gaactgecte tgttgtgtge 420
ctgctgaata acttctatce cagagaggcece aaagtacagt ggaaggtgga taacgcccte 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacage 540
ctcagcagca ccctgacget gagcaaagca gactacgaga aacacaaagt ctacgectge 600
gaagtcacce atcagggcct gagctegece gtcacaaaga gcttcaacag gggagagtgt 660
tgactcgag 669
<210> SEQ ID NO 22

<211>

LENGTH: 669
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of H4-1light
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of H4-1light

<400> SEQUENCE: 22

gatatccaga tgacccagtce cccgagetcee ctgtcegect ctgtgggega tagggtcacce
atcacctgca agtccagtca gagtctttta gectagtggea accaaaataa ctacttggece
tggcaccaac agaaaccagg aaaagctccg aaaatgctga ttatttggge atccactagg
gtatctggag tcectteteg cttetcetgga tecegggtetyg ggacggattt cactctgacce
atcagcagtce tgcagccgga agacttegea acttattact gtcagcagte ctacageget
cegetecacgt tceggacaggg taccaaggtg gagatcaaac gtacggtgge tgcaccatct
gtettcatet teccgecate tgatgagcag ttgaaatctg gaactgectce tgttgtgtge
ctgctgaata acttctatcce cagagaggcec aaagtacagt ggaaggtgga taacgcccte
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacagce
ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt ctacgectge
gaagtcacce atcagggcct gagctcgecce gtcacaaaga gcettcaacag gggagagtgt
tgactcgag

<210> SEQ ID NO 23

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1 5 10 15

<210> SEQ ID NO 24

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: modified hinge region(U3-HC9)

<400> SEQUENCE: 24

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro
1 5 10

<210> SEQ ID NO 25

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: modified hinge region(Ué-HC8)

<400> SEQUENCE: 25

Glu Pro Arg Asp Cys Gly Cys Lys Pro Cys Pro Pro Cys Pro
1 5 10

60

120

180

240

300

360

420

480

540

600

660

669
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<210> SEQ ID NO 26

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: modified hinge region(U8-HC5)

<400> SEQUENCE: 26

Glu Lys Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> SEQ ID NO 27

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of modified hinge region
(U7-HC6)

<400> SEQUENCE: 27

gagcccaaaa gctgegattg ccactgtect ccatgteca 39

<210> SEQ ID NO 28

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of modified hinge region
(U3-HC9)

<400> SEQUENCE: 28

gagaggaagt gctgtgtgga gtgcccccce tgccca 36

<210> SEQ ID NO 29

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of modified hinge region
(U6-HC8)

<400> SEQUENCE: 29

gagccacggg actgtggcetyg caagccctge ccteegtgte ca 42

<210> SEQ ID NO 30

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of modified hinge region
(U6-HC7)

<400> SEQUENCE: 30
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gagcccaaaa gctgegattg ccactgtect ccatgteca

<210> SEQ ID NO 31

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: nucleotide sequence of modified hinge region
(U8-HC5)

<400> SEQUENCE: 31

gagaaatgtg acaaaactca cacatgtcct ccatgtcca

<210> SEQ ID NO 32

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: heavy chain CDR1 of AbF46

<400> SEQUENCE: 32

Asp Tyr Tyr Met Ser
1 5

<210> SEQ ID NO 33

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: heavy chain CDR2 of AbF46

<400> SEQUENCE: 33

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser
1 5 10 15

Val Lys Gly

<210> SEQ ID NO 34

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: heavy chain CDR3 of AbF46

<400> SEQUENCE: 34

Asp Asn Trp Phe Ala Tyr
1 5

<210> SEQ ID NO 35

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: light chain CDR1 of AbF46

39

39
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<400> SEQUENCE: 35

Lys Ser Ser Gln Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu

1 5 10
Ala

<210> SEQ ID NO 36

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: light chain CDR2 of AbF46
<400> SEQUENCE: 36

Trp Ala Ser Thr Arg Val Ser
1 5

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<223>

SEQ ID NO 37

LENGTH: 9

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION:
FEATURE:

NAME/KEY: MISC_FEATURE

OTHER INFORMATION: light chain CDR3 of AbF46

Synthetic

<400> SEQUENCE: 37
Gln Gln Ser Tyr Ser Ala Pro Leu Thr

1 5

15

What is claimed is:

1. An isolated anti c-Met antibody comprising the amino
acid sequences of SEQ ID NO: 1 and SEQ ID NO: 2, which
correspond to the variable regions of the heavy chain and light
chain of the antibody, respectively.

2. An isolated anti c-Met antibody comprising the amino
acid sequences of SEQ ID NO: 3 and SEQ ID NO: 4, which
correspond to the variable regions of the heavy chain and light
chain of the antibody, respectively.

3. The antibody of claim 1, wherein the antibody is a
monoclonal antibody.

4. The antibody of claim 1, wherein the antibody is an
antigen binding fragment selected from the group consisting
of scFv, (scFv),, Fab, Fab' and F(ab'"),.

5. The antibody of claim 1, wherein the antibody comprises
a hinge region with the amino acid sequences of SEQ ID NO:
5 or SEQ ID NO: 6.

6. A composition comprising the antibody of claim 1.

7. A composition comprising the antibody of claim 2.

8. A composition comprising the antibody of claim 5.

35
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9. A method for treating gastric cancer in a patient, the
method comprising administering to the patient the compo-
sition of claim 6, thereby treating the gastric cancer.

10. A method for treating gastric cancer in a patient, the
method comprising administering to the patient the compo-
sition of claim 7, thereby treating the gastric cancer.

11. A method for treating gastric cancer in a patient, the
method comprising administering to the patient the compo-
sition of claim 8, thereby treating the gastric cancer.

12. The antibody of claim 2, wherein the antibody is a
monoclonal antibody.

13. The antibody of claim 2, wherein the antibody is an
antigen binding fragment selected from the group consisting
of scFv, (scFv),, Fab, Fab' and F(ab'"),.

14. The antibody of claim 2, wherein the antibody com-
prises a hinge region with the amino acid sequences of SEQ
ID NO: 5 or SEQ ID NO: 6.

15. A composition comprising the antibody of claim 14.

16. A method for treating gastric cancer in a patient, the
method comprising administering to the patient the compo-
sition of claim 15, thereby treating the gastric cancer.

#* #* #* #* #*



